'rhe effects of freezinig on bacterial cultures have been investigated by numerous workers. The most commonly used method of preserving microorganisms is lvophilization (drying from the frozen state), but this is a drastic procedure for in most instances comparatively few organisms (2 to 3 per cent) survive the freeze drying process. Cultures preserved in this way have remained viable for as long as 35 years (Engley, 1956) . However, the viability of the surviving organisms is low so that frequent serial transfers for 1 to 3 weeks are needed in order to reactivate the culture before use. It was felt that the adaptability, speed, and efficiency of microbiological assay procedures could be increased if a method of preservinig test organisms in a ready state could be developed.
MATERIALS AND l\IETHoDS
In developing methods for the preservation of test inocula by direct freezing, the following principles, as enumerated by Squires and Hartsell (1955) , were kept in mind. "The number of bacteria surviving subfreezing temperatures will be functions of: "1. Initial numbers of viable cells present when frozen. "2. The rate of the freezing and thawiing process. "3. The temperature of storage, 0 to -20 C being more destructive than below -20 C.
"4. The time or duration of the storage period. "5. The physical protection offered by the menstrua in which the microorganisms are frozen."
Assay organisms selected for use in preparing frozen inocula were first tested for optimal sensitivity and growth response and. if necessary, were reactivated by serial transfers.
Cultures were washed in M/15 phosphate buffer, pH 7.0 (Squires and Hartsell, 1955) , and the cells resuspended in phosphate buffer containing 15 per cent glycerol (Howard, 1956) prior to freezing.
The general procedure used for preparing frozen inocula is given below (refer to table 1 for any deviations from the general method).
(1) Inoculate 100 ml of the appropriate inoculum broth with one tube (10 ml) of a fresh 16 to 18 hr culture of the test organism. Incubate for 24 hr at temperature indicated (table 1) .
(2) Centrifuge and wash culture in sterile phosphate buffer, volume for volume (table 2) . (4) Adjust cell concentration of suspension, if necessary, by adding phosphate buffer containing 15 per cent glycerol so that a 1-to 10-dilution of the suspension will give a light transmittance of 40 to 45 per cent against water on a Lumetron1 402E colorimeter with a MI640 filter. The inoculum is now readv for freezing.
(5) Add sufficient inoculum to sterile glass ampules (5-or 10-ml capacity) for 1 day's use only. Fill using a sterile syringe and do not fill more than one-half of ampule volume.
(6) Carefully heat-seal ampules, slant, and place in a deep-freeze at -40 C. The cell suspension should take approximately 15 to 30 min to freeze.
(7) The test inoculum, when stored at -40 C, should give a satisfactory growth response for 6 months to 1 year or more.
(8) For assay, thaw out inoculum by placing an ampule in lukewarm water (25 C). Shake well to mix contents, aseptically withdraw 1 ml, and dilute for assay as indicated in table 1.
(9) When a satisfactory assav response is no longer obtained, the test organism may be recultured on solid media for several transfers anid new inoculum prepared.
The frozen inoculum was tested along with the parent inoculum, the same day as prepared, to detect any change due to the freezing process. In addition, several test standards were run to determine the best concentration of inoculum for the assay.
The frozen inoculum was tested against a control made from a regular monthly subculture, once a month for a period of 6 months and again at the end of 1 year.
All assays were incubated for 17 hr (±415 min) except the tetracycline assay which has an incubation period of 3 hr.
RESULTS AND DISCUSSION
Preliminary experiments using a shell freezing technique (Dry-Ice plus acetone) were unsuccessful. Best survival was obtained by slow freezing (15 to 30 min) as recommended by Meryman (1956) .
PRESERVATION OF ORGANISMS BY DIRECT FREEZING
Test organisms used for vitamin assay were prepared in two ways. The cell suspension was divided equally and one portion washed before freezing; the other, just before use. Cells washed after thawing gave little or no growth response, indicating nearly 100 per cent mortality.
All cultures, except Lactobacillus leichmannii, remained stable when frozen in M/15 phosphate buffer (Howard, 1956 87 evident in those assays where commercially prepared media were used (figures 1, 2, 4, and 6-8).
It is interesting to note that Streptococcus faecalis (figure 2) gave a greater growth response at the end of 1 year's storage at -40 C than the original culture. x-----x 6 Mo. Sarcina lutea strain ATCC 9341 also exhibited an accelerated growth rate after 3 months' storage at -40 C. This increased growth rate was so pronounced that the amount of inoculum for assay was reduced by one-third. This effect may be the same as that reported by Squires and Hartsell (1955) , who found that thawed cells of Escherichia coli grew at a much faster rate than the parent culture. This was believed to be due to the accumulation of stimulating materials within the cell during frozen storage at -9 C. This delayed response for S. faecalis and S. lutea could well be the result of the lower temperature of storage (-40 C) resulting in a slower rate of assimilation of stimulating materials. No significant differences in assay results were noted on comparing the frozen inoculum with the regular inoculum. With the exception of Lactobacillus casei ( figure 7 ), all the organisms tested maintained a satisfactory assay response for 1 year or more ( figures 1-4 
